Development of an optimal furosemide infusion strategy in infants with modeling and simulation.
The optimal dosing strategy for continuous intravenous furosemide infusion is unknown in pediatric patients. Eighteen patients less than 1 year old were studied after cardiac surgery during routine clinical care. The current strategy starts with a continuous infusion of 0.1 mg/kg x h, which may be adapted. A pharmacokinetic-pharmacodynamic model was developed that linked furosemide dose to furosemide serum concentrations, renal function (creatinine clearance), and urine output. Various regimens were simulated that adapt according to urine production. The modified dosing schedule was prospectively tested in a subsequent population of 18 pediatric patients after cardiac surgery. Data from the follow-up study suggest that urine production is more controlled for the proposed regimen. Both the modeling and simulation results and the follow-up study indicated that a bolus dose of 1 mg/kg followed 6 hours later with a 1- or 2-mg/kg loading dose and a 0.2-mg/kg x. h intravenous infusion provides a rational starting point for furosemide therapy after cardiac surgery in pediatric patients less than 1 year old. Adjustment of this regimen every 12 hours in steps of 0.1 mg/kg x h on the basis of clinical assessment should lead to adequate control over urinary output.